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Summary of Final Report 
 

Completed and Delivered Items: 

(1) Study the Cause of Seasonal/Longitudinal (s/l) Variations of Equatorial Irregularity 

Occurrences. (Published in Journal of Geophysical Research-Space Physics, May 

31, 2008) 

This study started from the last project period (AOARD-06-4046), and is now 

completed and published in May, 2008 in Journal of Geophysical Research- Space 

Physics (complete paper is attached in Appendix I).  The examination of global 

monthly occurrence pattern of density irregularities indicates that a smooth and 

slow variation in the occurrence pattern exists from one longitude sector to the next.  

Such variation should be related to the smooth and slow variations of the magnetic 

declination as well as the longitudinal variation of the geographic location of the dip 

equator for the ionospheric property.  The effects of the magnetic declination and 

the ionospheric condition initially affect the s/l distribution of the post-sunset 

vertical drift velocities that then result in the same s/l variations of the irregularity 

occurrences.  Thus, other factors such as the seed distribution for the instability 

perturbation from the atmospheric disturbance probably play no role in determining 

the s/l variations of irregularity occurrences. 

 

(2) Initial Result of Seasonal/Longitudinal (s/l) Distribution of Irregularity Spectra 

Indices. 

We have been using the 32-Hz ROCSAT density data to obtain the s/l 

distributions of the irregularity spectra variation.  First, the s/l distributions of 

irregularity spectra slope between 1 km and 7.6 km in the scale-length is obtained.  

The spectra slopes are then used to obtain the turbulence strength parameter Cs.  

Then the scintillation index S4 is calculated as shown in one example of Figure 1.  

Data in 2000 have been studied and a global scintillation model is being constructed.  

There is some argument of identifying the outer-scale length of the irregularity 

turbulence correctly to obtain the turbulence strength parameter Cs.  However, this 

will be cleared in the upcoming project when a coincident event between the 

ROCSAT and scintillation experiment at Ascension Island is studied in the later part 

of 2008. 

 

(3) Management of NCU-SCINDA Station and Study the Coincident Observation 

Events with FORMOSAT-3/COSMIC and C/NOFS. (Continuing) 

The NCU-SCINDA Station is being managed smoothly with continuous 

operation up to now.  All the full-wave mode (100 Hz) data during the nighttime 



have been collected so far.  In May 2008, Dr. S. Tulasi Ram, a PostDoc of PI, Prof. 

C. H. Liu joined the project to study the full-wave mode data.  We have found that 

the data received by the 2 antennas separated by 75 meters could not be used to 

derive the drift velocity of the irregularity structure as noted in Figure 2.  The cause 

of failure is still under investigation.  However, it seems to be caused by the 

hardware failure.  Furthermore, noise contamination is found in all the data up to 

July 2007 as shown in Figure 3.  Fortunately, data after July 2007 is good and 

reveals scintillation occurrences when they appear.  We will use these good data to 

study the coincident observations with FORMOSAT-3/COSMIC, and with C/NOFS 

in 2008-2009. 



 

 

 

 

 

 

Fig. 1. Study of scintillation index S4 derived from density irregularities observed by 

ROCSAT-1.  Panels from top to bottom are the variations of the spectral index 

in the density power spectra of the irregularity structure, the derived turbulence 

strength parameter, the resultant scintillation index S4 for 1.2 GHz radio wave, 

and the local time distribution of the occurrences, respectively. 

 



 

 

 

 

 

 

 

 

Fig. 2. Example of cross-correlation study of signals from channels 1 and 2 to obtain 

the drift of the irregularity intercepted by the NCU-SCINDA station.  

Although the signals look good, the result of cross-correlation (shown in the last 

panel in the bottom right-hand side) indicates that no drift of the irregularity 

structure can be obtained because the peak of the cross-correlation is located at 

the zero time-lag. 



 

Fig. 3. The chronology of the occurrences of scintillation index S4 observed by 

NCU-SCINDA station in 2007 and 2008.  Notice the contamination of signals 

in 2007 stops on day 200.  After that day, the noise disappears and good 

scintillation event has been noted. 
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